INTRODUCTION
Three regional-scale, cross sectional (2-D) burial and thermal history models are presented for the central Appalachian basin based on the detailed geologic cross sections of Ryder and others (2004) , Crangle and others (2005) , and Ryder, R.T., written communication. The models integrate the available thermal and geologic information to constrain the burial, uplift, and erosion history of the region. The models are restricted to the relatively undeformed part of the basin and extend from the Rome trough in West Virginia and Pennsylvania northwestward to the Findlay arch in Ohio (Fig. 1 ). This study expands the scope of previous work by Rowan and others (2004) which presented a preliminary burial/thermal history model for a cross section (E-E') through West Virginia and Ohio. In the current study, the burial/thermal history model for E-E' is revised, and integrated with results of two additional cross sectional models (D-D' and C-C'; Fig. 1 ).
The burial/thermal history models provide calculated thermal maturity (Ro%) values for the entire stratigraphic sequence, including hydrocarbon source rocks, along each of the three cross sections. In contrast, the Ro and conodont CAI data available in the literature are sparse and limited to specific stratigraphic intervals. The burial/thermal history models also provide the regional temperature and pressure framework that is needed to model hydrocarbon migration.
MODEL ASSUMPTIONS
The burial/thermal history models simulate sediment accumulation, compaction, uplift, and erosion, as well as temperatures and thermal maturities through time. The modeling approach discussed in Rowan and others (2004) is utilized also in the models presented here and the text below focuses on revisions and additions to the earlier study. The most significant changes include a revision in the basement heat flow value specified in the models and the addition of bottom hole temperature (BHT) data to calibrate the models.
Heat Flow
The initial model of section E-E' (Rowan and others, 2004) used a heat flow of 60 mW/m 2 , consistent with the heat flow assumed in study of western Pennsylvania (Cercone and others, 1996) . The models presented here, including the revised model of E-E', use a heat flow of 52 mW/m 2 based on a recent map-based heat flow compilation for North America (Blackwell and Richards, 2004) . The revised heat flow value is considered to be a better representation of basement heat flow across the study area. For comparison, the average surface heat flow for the North American continent is reported to be 54.4 mW/m 2 and the global continental average to be 56.6 mW/m 2 (data from Sclater and others, 1980, see Allen and Allen, 1990 , Table 2 .2).
Bottom Hole Temperatures
Bottom hole temperature (BHT) data for 28 of 31 wells were compared with modelcalculated temperature-depth profiles and were used to calibrate the models. BHT corrections were made using the equations of Waples and others (2001, 2004a, b) .
Model-calculated temperature profiles and corrected BHT data are shown in Figure 2 for the deepest wells on sections C-C' and E-E', the Svetz and Gainer-Lee wells, respectively.
These profiles are typical of the 28 wells for which BHT data were available in that they show fair to good overall agreement between the model and corrected BHT data although a small number of outlying data are not matched by the model. The inclusion of BHT data represents a significant improvement over the previous model (Rowan and others, 2004) because these data permit verification that the models' thermal parameters (heat flow, surface temperature, and lithology-specific thermal conductivities) reproduce measured, present day temperatures.
Lithologies and their Properties
Lithologies are defined for each model unit in 26 of the 31 wells for which lithologic logs were available (Table 1) . In wells for which logs were not available, average lithologies were determined based on the lithologies of the neighboring wells. This approach provides more detail than in the earlier version of model E-E' (Rowan and others, 2004) in which lithologies of each model unit were averaged over the cross section. The physical properties of individual lithologies are unchanged from the earlier study (Rowan and others, 2004) .
Thermal Maturity
Throughout this report thermal maturity is quantified in terms of vitrinite reflectance (Ro%), whether or not vitrinite or other organic matter is actually present; thus, a few words of explanation may be helpful to the reader. Vitrinite reflectance (Ro%) is one of numerous indicators of thermal maturity and like all such indicators it increases both with time and temperature. Ro data have been collected widely from vitrinite samples from sedimentary basins worldwide, including the Appalachian basin. Vitrinite reflectance is perhaps the most commonly measured and widely quoted thermal maturity parameter, and serves as a de facto reference scale for the thermal maturity of organic matter. Ro% values of approximately 0.6 and 1.4, respectively, mark the approximate onset of oil generation and the shift from predominantly oil to predominantly gas generation in oil-prone source rocks. The range, 0.06 Ro%1.4, is referred to as the "oil window" or thermal maturity range for significant oil generation in oil-prone source rocks. Ro% values between approximately 1.4 and 3.0 represent the "gas window" or maturity range for thermal generation of hydrocarbon gases (see for example, Kübler, B., and Jaboyedoff, M., 2000, Fig. 8 ).
The terms "oil window" and "gas window" are widely used, but they should be used with caution because the equations used to calculate vitrinite reflectance incorporate a number of assumptions, including kerogen type and the kinetics of the transformation reactions (Sweeney and Burnham, 1990) . In this report these terms terms are used to give only a general indication of thermal maturity level with respect to oil or gas generation. Vitrinite reflectance is readily calculated in numerical models allowing Ro% values to be predicted for strata throughout the model domain and through time.
Restoration of Eroded Strata
Numerous authors have noted that that thermal maturity measurements made in Paleozoic strata in the Appalachian basin require significantly greater burial depths and temperatures than are present today (e.g., Epstein and others, 1977; Cercone and others, 1996; Hulver, 1997; Reed and others, 2005) . As in earlier models, the temperature ranges required to match measured temperatures and thermal maturities are attained in the current study by restoring the sediment thicknesses at maximum burial. Permian sediments comprise the majority of the strata restored in the models, but smaller amounts Pennsylvanian and older units were restored where they were eroded on the Findlay arch, based on regional trends in stratigraphic thickness. The model stratigraphic units for section D-D' (representative also of section C-C' and E-E') are shown at maximum burial ( Fig. 3 ) and in present day, post-erosion configuration (Fig. 4) . The individual formations that comprise the model units are listed in Table 2 . Thicknesses of the restored units at individual wells at maximum burial and present day are shown graphically in Figure 5 . In model C-C', which terminates farthest to the southeast and closest to the basin depocenter, a maximum of 12,500 ft of Permian and Pennsylvanian strata were restored (Fig., 1; Fig. 5a ). (Hower, 1978; Cole and others, 1979; Rimmer, 1985; Chyi and others, 1987; Hower and Rimmer, 1991; Repetski and others, 2002 Repetski and others, , 2004 Repetski and others, , 2005 . Model-calculated vitrinite reflectance-depth profiles for the Gainer-Lee and Svetz wells are shown in Figure 6 with Ro% and CAI data from the vicinity of the wells superimposed. As with the BHT data discussed above, the modelcalculated Ro-depth profiles are in fair to good overall agreement with the thermal maturity measurements, however, a small number of data are not matched by the model.
MODEL RESULTS
The results of the burial history models are presented in several ways, 1) over the entire 2D model domain at present day ( Table 2 ). According to the burial/thermal history models, the base of the 'Ohio Shale' model unit was in the oil window as early as the close of Mississippian (320 
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